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Why mixtures ?

Mixture vs. simple nuclide =in the real life: mainly mixtures

Often-used module in other applications
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Go to Nuclide Mixtures Application...
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My Mixtures

Nuclide mixtures in
bold are Sample

Mixtures

Other mixtures are

user created

To edit click on
mixture...
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User defined nuclide mixtures

Nuclide Mixtures

Edit Upload Sample Mistures

{creats, woioad g hew Mixdure)

Natural Uranium

Fukushima ll

Fukushima spectrum

Fulushima spectrum

01

wehkorigen nuclides ¥

Cs137 /Ba137m

Ce-144 | Pr-144

Sr-90 /Y-90

Decay of 1.0e+006 Becguerel of Sr 90 f3-90 after 0.02 Years{l)
Decay of 1.0000e+6 Becguerel of 38 Sr 90 after 0.1 Years(0.0)
25137 in equilibriurn with Bat137m

Licrit

waste

Reactor Grade Pu Sample

karigen nuclides

Fukushima

HEL, highly enriched uranium
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Nuclide mixtures

Wiki page (Help)

Full technical
documentation

help page on
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Getting started

N u CI i'd e M ixt u res Reference manual

Nuclide Mixture
example: Py Mitures Edit Uplaad Sample Mixtures
natural uranium Name

Matural Uranium

Description:

1 male natural uranium (L2234, U235, LIZ238) with isotopes fractions coresponding
to the abundancies

Nuclide = Significant figures: | 4 ¥
(acia & new Muciice)

o : =T +0 0.01264 | 3.252e+19 04260

9210235 | 1.3594e+5 | 1.6583 4.338e+21 0.02264

9210238 | 2.939e+A 236.3 8.978e+23 04913

Total: 3 a.981e+A 238.0 B.022e+23 1

Element Mazs Guantity
L || 238 w2363 Update

(Sram
Becquerel
Curie

Mumber of Atoms
Mole

FReset Cance ave as Sample
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Create

by 5 Edit Uplaad

User defined nuclide mixtures

a new mixture:

Fukushima spectrum

Fulushima spectrum

Cs137/Ba13Tm
Ce-144 /Pr-144
Sr-90 /Y-90

Reactor Grade Pu Sample

Korigen nucli

3 0jl= nf= s il mp e njls nja g njfs njE e nf nja ga ujs
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HEU, highly enriched uranium 06 2071, 1 h4 = |
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Create a new mixture:

Details

In Edit tab, enter a
name for the mixture

Enter short description
E n te r CO m p O n e n tS 9 by Mistures E dit Upload Sample Mistures

Nuclide Mixtures

,(add a new nuclide)” e

« Choose a nuclide [

° Select a unit 33% U-236 and 8.7% U-238.

*  Enter the quantity

 Update grid Significant fgures:[4 =]

Save the mixture
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Create a new mixture:

Details

Py Misbures Edit Ipload Sample Miztures

Mame
my highly enriched uranium, HEU
De=cription:

isotopic compasition: 0.77%

Significant figures: I 4 |= I

Iy gl iomfamy
Muclide)

4277e-17 | 3.439e-2° 7 ] 0.087 5.940e-4

3.058e-16 1.293e-2% . X 3310e-3  3.300e-3 4.248e-3
5e-15  3521e-20 90.: .90 .802 0.03910

6.883e-14 29092e-27 : .B59e-; _ -3 0.9561

Total: 4 7.200e-14

=IN=N= = =

Element ldazs
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Zetting started

N u C I id 'E M i)(t U rES Reference mantal

My blistures Edit Upload Sample Mistures

Matmne

HELI, highly enriched uranium

Rescale feature...

Description:

igotopic compoasition: 077 % U234, 90.20% U-235, 0.33% U-236 and 8.7 % 1238

Rescale results

Nuclide
for exam p I e (acid 8 naw W lice)

971234 | 6.88347e-14 | 283248e-22 | 0.770000 7 65876e-3| 0.0077 0.956060

from 100 atoms to 1 kgl 921235 | 2.81501e-15 | 3.52050e-20 | 90.2000 0901014 | 0802000 | 0.0380883
9710 236 | 3.05835e-16 | 1.28348e-22 | 0.330000 3.31044e-3| 3.30000e-3 | 4.24781e-3
971238 | 4.27690e-17 | 3.43905e-21 | 8.70000 0.0880167 | 0.087 5.94028e-4
Total: 4 | 7.19983e-14 | 3.90727e-20 | 100,000 1.00000 | 1.00000 |1

Eletment Masz Guantity LInit
1e3 Gram

Save Mixture Reset Cance Decquerel
Curie

Mumber of Atoms
Mole




Sample Mixtures:
Pre-defined Mixtures

My bisturas

Nuclide Mixtures

Edit Uplaad Sample Mistures

Ce-144 1 Pr-144
A7 I Balavm
Fukushima spectrum

HEL!, highly enriched uranium

Matural Tharium

Matural Uraniurm

Rhb-1 1m Generatar
Reactar Grade Pu Sample

Sr-90 5-a0

02042012 14:07:29

2205202, 16:35:M

06.05.2011,1

023.04.2010,15:50:06

012, 14:51:049
010, 14:31:18

010, 13:50:08
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Create a new mixture:

Save & Download mixture

Py Mimtures Edit pload Sample Migtures

Mame My Mistures E dit Upload Sample Miztures
my highly enriched uranium, HEU

Dezcription: User defined nuclide mixtures

isotopic composition: 0.77% U-234. 90.20% U-235,

(create, upload a new Mixture)
my highly enriched uranium, HEL 06.05.2011, 141337 @

HEU, highly enriched uranium 06.05.2011, 13:.32:54

 Huclide | My Uranium B ]
: T }y) ] L1
{E'I:fﬂ 3 new |'|"J'|'.n'I:|I|'I:fE'_.| h15- 232+ CoB60 Mixtun

92 U234 | 1.762e+6 7 E50e-3  1.971e+AG Natural Uranium Save it |_; Mixtures
921U 235 7.205e+4  0.9010 i Decay of 1 Grams of
92 U236  7.827e+3 / U232+Cob0

= Mixture_my highly enriched uranium, HEL.xml
2 Mikure_Matural Uraniurn, sl

= Mixkure_UOZ siz,xml

2 Mixkure_UIOZ with 3 oeorgen isokopes, szl

92 U238 1.095e+3 Transuranics in 1 ton E

9‘, 2| Misctures_Al(Z),xml
Total: 4 1.843e+6 Hatural Thorium
ki

2 Mikures _AIC3), xml
Cs137 + Ba137m = = Mixtures _All,xml
Element Maz= All Mixtures (10)

Mixkures_All_rdF,xml
hd I . N W L ocUment:
I J My Documents

File name: I-.-1i:-:t|_JrE= my highly enriched uranium, HEL xmi j

Save as hupe: IXML Document j Cancel | f
7
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Creating and Using Nuclide Mixtures in Nucleonica

Exercise;:

1. Create a nuclide mixture containing 100 atoms for natural uranium with the
following composition:

U-238: 99.2742 atoms,
U-235: 0.7204 atoms,
U-234: 0.0054 atoms

2. Rescale the results to 1 kg (click on "Total" in the grid to rescale the results)

3. Create a new mixture containing 100 g of 20% enriched uranium using:
U-238 = 80 g, U-235 = 20 g, (heglect U-234)

4. Rescale the results to 8.5 g enriched uranium (click on "Total" in the grid to

rescale the results) .
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